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SIR: 

Responsive to the Notice of Non-Compliant Appeal Brief of September 17, 2008, the 
Office Action of June 3, 2008, and the final Office Action of December 17, 2007, and further 
t the Appeal Brief filed on August 29, 2008, Appellants request withdrawal of the September 
17 Notice and consideration of the Appeal Brief by the Board of Patent Appeals and 
Interferences in view of the following Remarks. 



REMARKS 

The Notice of Non-Compliant Appeal Brief of September 17, 2008 (i.e., the Notice) is 
of improper form. None of the items identified as lines 1-10 on the form is checked. The 
Notice includes only a sentence under the unchecked item 10 "Other" commenting in regard 
to section headings. If the Notice is intended to state that the Appeal Brief filed on August 29, 



2008 is defective because the headings of the Argument section do not correspond with the 
headings of the Grounds of Rejection section, AppHcants point out that the headings of the 
Argument section do in fact correspond with the headings of the Grounds of Rejections 
section. For example, each ground of rejection is identified with a capitalized letter. The same 
capitaUzed letter appears for the corresponding argument in the Argument section. 

The Argument section provided below is substantially identical to the Argument 
section of the August 29, 2008 Appeal Brief with the exception that subheadings 
corresponding to dependent claims have been added. Other minor matters of form are 
likewise changed for clarity. 

AppHcants request withdrawal of the Notice and consideration of the Appeal Brief by 
the Board. 

VL GROUNDS OF REJECTION 

A. Claims 1. 3-12. 14-22, 24-28. 30-31, 33. 40, and 46-48 are rejected as 
obvious under the meaning 35 U.S.C. S 103(a) over Penth (U,S. 
6,309,545) in combination with Guiver (U.S. 2002/0062737), Silane 
Coupling Agents (pp. 31-32 and 153), and Inorganic Polymer 
Engineering Materials. 

The Office cites Penth for disclosure of a fibrous substrate that may comprise a 
coating of metal oxides. The Office relies on Guiver for a teaching of using adhesion 
promoters in order to promote adhesion between a polymeric substrate and an inorganic 
coating. The Office relies on Silane Coupling Agents and Inorganic Polymer Engineering 
Materials as a teaching of the silane coupling agents recited in Claim 1 . 

B. Claims 32 and 34-38 are rejected as obyious under the meaning 35 
U.S.C. § 103(a) over Penth in combination with Guiyen Silane 
Coupling Agents, Inorganic Polymer Engineering Materials, and 
Sassa (U.S. 5,324,579). 



The Office relies on Sassa for a teaching that certain polymeric materials may be used 
to form filter materials. 

C. Claims 1, 3-12. 14-22, 24-28. 30-38. 40. and 46-48 are rejected under 
the judicially created doctrine of obviousness-type double patenting 
over co-pending applications 10/504.144: 10/524.143: 10/524.669; 
10/519.097: 10/575.268: 10/575.759; and 10/575.734, 

The Office combines Guiver with the claims of the aforementioned co-pending 
applications as a basis for asserting that the present claims are obvious in view of the claims 
of the co-pending applications because Guiver teaches employing an adhesion promoter to 
promote adhesion between a polymeric substrate and an inorganic coating. See paragraph no. 
5 on page 3 of the June 3, 2008 Office Action. 

VII. ARGUMENT 

A. The Office failed to set forth a prima facie case of obviousness 
with respect to the rejection of the claims as obvious over 
Penth. Guiver. Silane Couplin2 Agents, and Inorganic Polymer 
Engineering Materials, 

Present Claim 1 is drawn to a membrane that comprises a porous nonwoven polymer 
fiber substrate having a coating of porous ceramic material present on and in the substrate. 
The coating that is present on and in the substrate comprises an adhesion promoter that must 
be one of a glycidyloxy-functionalized silane and a methacryloyloxy-functionalized silane. 

The Office first relies on Penth as evidence that permeable fibrous substrates having a 
coating are known. The Office concedes that Penth does not describe the use of an adhesion 
promoter in a coating present on a fibrous substrate (see the paragraph bridging pages 6 and 7 
of the June 3, 2008 Office Action). The Office relies on Guiver as evidence that it would be 
obvious to include an adhesion promoter in an inorganic coating present in and on a fibrous 
substrate. 



(A-1) A first reason why the rejection is improper is the fact that the disclosure of 
Guiver is limited to the use of a certain adhesion promoter (i.e., an amino functional 
methoxysilane) to bind zeolite particles to an aldehyde-modified polysulfone polymer. 
Guiver does not disclose that such binding can take place between a ceramic coating and any 
of the polyacrylonitrile, polyamide, polyimide, polyacrylate, polytetrafluoroethylene, 
polyester, or polyolefin fibers recited in present Claim 1. 

Guiver discloses the use of a particular amino functional methoxysilane to bind 

zeolite particles to modified polysulfone. Polysulfone is not one of the polymer fibers recited 

in present Claim 1 . There is suggestion put forth by Guiver that an amino functional 

methoxysilane (e.g., a compound which the Office appears to assert is an adhesion promoter) 

may be used to improve adhesion between ceramic materials and other types of polymers. In 

fact, Guiver makes it clear that the improved adhesion disclosed in the Guiver publication is 

due to a particular reaction that occurs between the amino functional methoxysilane and acyl 

groups present on the modified polysulfone. Guiver discloses the following in this regard: 

In order to enhance the membrane selectivity, the 
inventors provide a method for covalently attaching zeolite 
particules to the polymer chain, thereby reducing or eliminating 
the presence of void spaces between the two phases. This is 
achieved using an aminofunctional methoxysilane as a coupling 
agent to bind the zeolite particles to an aldehyde modified 
polysulfone matrix. It is believed that the aldehyde functional 
group of the polymer reacts with the amino group of the 
coupling agent which itself binds to the zeolite surface by 
reaction of silyl ether with zeolite-OH as shown in the reaction 
scheme of FIG. 1.... 

See paragraph [0010] on page 2 of Guiver . 

Figure 1, reproduced below, shows that the coupling agent binds to the polysulfone by 
reaction of an acyl group present on the polysulfone with the amino groups of the amino 
functional methoxysilane. 
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Appellants argued this point in an Amendment filed on August 3, 2007 (see pages 10- 
1 1 of the August 3, 2007 Amendment). The Office responded to Appellants' August 3, 2007 
arguments by stating: 

However, Guiver does teach that employing an 
adhesion promoter enhances bonding between polymeric 
substrates and inorganic coatings and therefore, the person of 
ordinary skill in the art would have been motivated to employ 
the known adhesion promoter of Guiver for its known purpose 
of promoting adhesion between a polymeric substrate such as 
those taught in Penth and an inorganic coating. 

See page 1 1 of the final Office Action of October 10, 2007. 

The Office's response to Appellants' arguments of August 3, 2007 fail to provide any 
reason why one of ordinary skill in the art would believe that the amino functional 
methoxysilane disclosed in Guiver would provide any adhesion promoting when used with 
the polymers recited in present Claim 1 . 

Guiver discloses that the bonding between zeolite and polymer is effected by an 
amino functional methoxysilane that covalently bonds both the zeolite surface and the 
polysulfone. The covalent bonding between the amino functional methoxysilane and the 
polysulfone is possible due to reaction between an acyl group present on the polysulfone and 
amino groups present on the amino functional methoxysilane bonded to the zeolite surface. 
The Office has not demonstrated, and in fact cannot demonstrate, that a similar reaction takes 



place between the amino functional methoxysilane of Guiver and any one of the polymers 
recited in the present claims. 

In short, the Office failed to establish any link between the adhesion effects of the 
amino functional methoxysilane/polysulfone combination disclosed in Guiver and the use of 
an adhesion promoter in a ceramic coating to bond the coating to the polymeric fibers recited 
in the present claims. 

Claims 32-38 

The subject matter of dependent Claims 32-38 is likewise patentable over the art cited 
by the Office. The Office has not demonstrated that the amino functional methoxysilane of 
Guiver can in any way function as a coupling agent by, e.g., covalently bonding zeolite 
particles to any of the polymers of Claims 32-38 (i.e., polyacrylonitrile, polyamide, 
polyimide, polyacrylate, polytetrafluoroethylene, polyester and polyolefin, respectively). 

Further, the Office failed to put forth any reason why the particular adhesion 
promoters recited in the present claims, i.e., glycidyloxy-functionalized and 
methacryloyloxy-functionalized silanes, could function in the manner disclosed in Guiver 
(i.e., by forming covalent bond linkages between a zeolite surface and a polysulfone). 

Appellants thus submit that the Office has failed to set forth a prima facie case of 
obviousness of the present claims over Penth combined with Guiver, optionally with other 
art, for the reason that the mechanism of coupling of Guiver is not applicable to the 
polymeric fibers recited in the present claims. 

(A-2) As a second reason why the rejection of the claims as obvious over the cited art 
is not supportable. Appellants point out that the structures of the Penth and Guiver materials 
is substantially different. In fact, Penth discloses a structure that is the inverse of the structure 



of the Guiver materials and the other cited art. For example, Penth discloses a permeable 
composite material made from a permeable porous support that may include polymeric fibers. 
In Penth the polymeric fibers are coated with metallic compounds. On the other hand, Guiver 
discloses zeolite particles that are coated with a polymer. This is evident from the examples 
of Guiver which describe the preparation of a membrane by first suspending zeolite in 
solution with an amino functional methoxysilane then coating the amino functionalized 
methoxysilane with a polysulfone polymer (see paragraph [0023] on pages 2 and 3 of 
Guiver). 

The presently claimed membrane must have a structure wherein polymeric fibers are 
coated with a ceramic material. To the contrary, Guiver discloses a substrate, i.e., zeolite 
particles, that are coated with a polymeric material. The Office has given this difference 
between the references no weight in judging the appropriateness of the rejection. 

The same structural contradiction exists between the structure of the Penth permeable 
composite material and the structures disclosed in Silane Coupling Agents and Inorganic 
Polymer Engineering Materials . Silane Coupling Agents discloses the use of 
organofunctional silanes to bond materials to glass fibers (see page 153 of Silane Coupling 
Agents ). Inorganic Polvmer Engineering Materials likewise discloses treating a glass fiber 
with an alkoxy silane and immersing the treated glass fiber in a polymer. 

The structures derived from the teachings of each of Guiver, Silane Coupling Agents , 
and Inorganic Polvmer Engineering Materials yield materials having inorganic cores (e.g., a 
zeolite particle or a glass fiber) that are completely coated with a second material such as a 
polymer. The structure of the membrane of the presently claimed invention is exactly the 
opposite; namely, a core of polymeric material on which a coating of ceramic material is 
present. 



The Office makes no attempt to explain how the contradictory structures of the 
membranes described in the cited art can suggest the presently claimed invention. The Office 
likewise makes no attempt to explain why one of ordinary skill in the art would believe that 
an adhesion promoter could function in the same way in such different structures. 

For this further reason, Appellants submit that the Office has failed to set forth a 
prima facie case of obviousness and the rejection should be overturned. 

(A-3) The rejection of the claims is further not supportable for a third reason. 
Appellants submit that the art of record teaches away from the presently claimed invention 
and thus the Office's assertion of prima facie obviousness cannot stand. 

Present Claim 1 requires that the adhesion promoter present in the coating is at least 
one of a glycidyloxy-functionalized silane and a methacryloyloxy-functionalized silane. The 
Office acknowledges that neither Penth nor Quiver disclose either of the adhesion promoters 
required to be present in the claimed invention (see paragraph no. 14 on page 9 of the June 3, 
2008 Office Action). The Office relies on Silane Coupling Agents and Inorganic Polymer 
Engineering Materials to cure this deficiency of the cited art. In particular, the Office cites to 
page 21 of Inorganic Polymer Engineering Materials as evidence that it is known to use a 
glycidyloxytrimethoxysilane as a silane coupling agent. Appellants note that no such 
disclosure appears on page 21 of the cited art. On page 15 of Inorganic Polymer Engineering 
Materials the use of 3-glycidyloxytrimethoxysilaneto treat a glass fiber which is subsequently 
mixed and encapsulated in a polymeric material is described. As already pointed out above, 
this structure is exactly opposite of the structure of the membrane of the present claims. The 
contradictory disclosure improperly forms a foundation for the Office's rejection. 

Appellants submit that the disclosure on page 15 of Inorganic Polymer Engineering 
Materials in fact is supportive of the patentability of the presently claimed invention. The 



disclosure of Inorganic Polymer Engineering Materials shows that one of ordinary skill in the 

art would not have been led to use the silane coupling agent glycidyloxytrimethoxysilane as 

an adhesion promoter: 

It is surprising that the glass fiber filled bars have lower 
flexural strength than bars with some of the other fillers. 
Factors that might affect this result are the aspect ratios of the 
fillers, adhesion to the fillers, and stiffness of the fillers. 

See page 15, last sentence of the first full paragraph of Inorganic Polvmer Engineering 
Materials . 

The above-quoted disclosure of the cited art shows that those of ordinary skill in the 
art would be led to believe that using a treated glass fiber, i.e., a glass fiber treated with 3- 
glycidyloxytrimethoxysilane, would lead to poor adhesion of the glass fiber to the polymer 
material matrix. Thus, Inorganic Polvmer Engineering Materials actually teaches away from 
the presently claimed invention and does not suggest the presently claimed invention, alone 
or in combination with the other art cited by the Office. 

Claim 48 

Moreover, contrary to the Office's assertion. Inorganic Polvmer Engineering 
Materials does not disclose the use of a methacryloyl-functionalized silane. Present 
dependent Claim 48 explicitly states that the adhesion promoter is a methacryloyloxy- 
functionalized silane. In view of the fact that the cited art does not disclose the adhesion 
promoter of Claim 48, the cited art cannot disclose or suggest the claimed subject matter. 

Silane Coupling Agents also teaches away fi-om the presently claimed invention. In 
fact, Silane Coupling Agents would dissuade one of ordinary skill in the art firom using either 
a glycidyloxy-functionalized or methacryloyloxy-functionalized silane as an adhesion 
promoter. Such dissuasion is evidenced by an explicit teaching away in the cited reference 
(underlining added): 



Organofunctional groups attached to silicon through 
alkoxy or acyloxy Hnkages generally do not have sufficient 
hydrolytic stability to provide environmentally stable bonds 
between resin and reinforcement. Thus, allvoxvsilanes or 
silanes with glvcidoxv or methacryloxy substituents on silicon 
are not useful as coupling agents. 

See the last sentence in the third full paragraph on page 3 1 of Silane Coupling Agents . 

Appellants submit that Silane Coupling Agents teaches those of ordinary skill in the 
art that glycidoxy- and methacryloyloxy-functionalized silicon substituents are not favorable 
materials to form stable bonds between resin and reinforcement. Appellants submit that this 
teaching away is probative of the patentability of the presently claimed invention and thus the 
rejection should be overturned. 

The Office cites to the next paragraph on page 3 1 of Silane Coupling Agents as 
evidence of obviousness. This paragraph of the cited reference is reproduced below for 
convenience. 

An exception may be found in functional alkoxysilanes 
having a negative substituent on the second carbon of the 
alkoxy group. Reaction products of glycidyl methacrylate with 
chlorosilanes contain a SiOCH2CHClCH2Y (Y - 
methacryloxy) linkage that contributes very creditable water 
resistance to reinforced polyesters. Comparable compounds of 
germanium, tin, titanium, and zirconium were much less 
effective as coupling agents. 

At best, the above-quoted disclosure may be relevant to a reinforced polyester but 
does not suggest that methacryloyloxy-functionalized silanes can be used to improve 
adhesion between ceramic coatings and any of the fibers of dependent Claims 32-36 and 38 
which recite polyacrylonitrile, polyamide, polyimide, polyacrylate, polytetrafluoroethylene, 
and polyolefin fibers, respectively. 



B. The Office failed to set forth a prima facie case of obviousness 
with respect to the rejection of Claims 32 and 34-38 as obvious 
over Penth, Guiver, Silane Coupling Agents^ Inorganic 
Polymer Engineering Materials^ and Sassa. 

(B) The Office asserts that Claims 32 and 34-38 which recite particular polymeric 
materials are obvious over the combination of Penth, Guiver, Silane Coupling Agents , and 
Inorganic Polymer Engineering Materials , further in combination with Sassa . The Office 
asserts that because Sassa discloses that certain polymeric materials may be present in 
membranes used for filtration, that the inclusion of such polymeric fibers in the inventions of 
Penth is obvious. 

Appellants submit that the subject matter of Claims 32 and 34-38 is patentable over 
the combination of Penth and Guiver for the reasons discussed above for Claims 1,3-12, 14- 
22, 24-28, 30-31, 33, 40, and 46-48. The Office's citing to Sassa as disclosure for particular 
polymeric fibers used in filtration membranes represents nothing more than hindsight 
reasoning. 

C. The rejection of the claims under the judicially created 
doctrine of obviousness-type double patenting should be 
withdrawn because those of ordinary skill in the art would not 
turn to Guiver to modify the presently-claimed invention. 

(C) As already explained above, Guiver discloses a structure that is substantially 
different fi-om the structure of the present claims. For example, Guiver discloses a structure 
wherein a core of inorganic material such as a zeolite particle is immersed or surrounded by a 
matrix of a polymeric material. In contrast, the presently claimed invention includes a core 
of polymeric fibers coated with a ceramic material. 

Although the Office asserts that Guiver discloses the use of an adhesion promoter in 
order to promote adhesion between a polymeric substrate and an inorganic coating. 



Appellants point out that Guiver actually discloses the opposite; namely, the use of an amino 
functionalized trimethoxysilane to coat a zeolite particle and not the use of an adhesion 
promoter to coat a polymeric fiber with a ceramic coating. Guiver discloses a structure that is 
completely incompatible with the structure of the claims of the co-pending applications. 

Further, the Office provides no reason why one of ordinary skill in the art would 
believe that a ceramic coating could be adhered to a polymeric fiber by including an adhesion 
promoter when only a portion of the ceramic material is in contact with the polymeric fiber. 

Moreover, even if the Office's reliance on Guiver in support of the obviousness-type 
double patenting rejection were correct, which Appellants submit is not the case, the Office's 
assertion that the claims of the co-pending applications and Guiver "set forth the claimed 
adhesion promoter" is not correct because the claims of the co-pending applications and 
Guiver do not disclose the glycidyloxy- functionalized and methacryloyloxy-functionalized 
silanes recited in Claim 1 . 

The rejection of the claims under obviousness-type double patenting should therefore 
be overturned. 

As discussed above in detail Appellants respectfully request the Board to overtum the 
rejections of record. 



Respectfully submitted, 
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